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ObStructiOD to Hepatic VeDO.S DraiDa,_ 
after Liver Traa8plaatatiOD: TnatIDeat 
with BalIOOD AIlgioplastyl 
Stellosis of the suprahepatic inferior 
vena caval anastomosis is a rare bat 
serious vascular complication after 
liver trauplantatioll. It may cause sig-
nificant obttruction to venous drlin-
age from the allograft liver and rault 
in the Budd-Chiari syndrome with 
massive adtes and pleural effusion 
clusing respiratory compromise. The 
authors report two such cases in 
which percutaneous traDSluminal an-
gioplasty (PTA) of the stenotic anasto-
mosis was performed. This noftlhlrF-
calapprolch resulted in resolution of 
ascites, pleural effusion, and respira-
tory distress in both patients. They 
conclude that PTA is a therapeutic al-
ternative with minimal risk eompared 
with surgical repair or retransplanta-
tion and should be considered the ini-
tial treatment of choice in selected pa-
tients. 
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ORTHOTOPIC liver transplantation is 
an ac:cepted therapy for liver fail-
ure caused by irreversible hepatic dis-
ease (1); however, technical complica-
tions remain a significant cause of 
morbidity and mortality (2-4). Compli-
cations related to arterial and biliary 
tract reconstruction oc:cur most fre-
quently, with inddenc:es of 7.4'1(, and 
13.2%, respectively (5,6). Venous com-
plications, especially those involving 
the inferior vena cava (lVe), are unusu-
al (4,7). Herein, we describe two pedi-
atric patients who developed signifi-
cant stenosis of the suprahepatic Ive 
anastomosis approximately 4 and 5 
months after orthotopic liver trans-
plantation. The resulting obstruction to 
hepatic venous drainage resulted in the 
Budd-chiari syndrome. Both cases 
were successfully treated nonoperative-
Iy by means of percutaneous translu-
minal angioplasty (PTA) of the stenotic 
anastomosis. 
CASE REPORTS 
Cilfie 1.-A l-year-old girl with biliary 
atresia underwent three suc:cessive ortho-
topic liver transplantations at the Chil-
dren's Hospital 01 Pittsburgh. Allograft 
failure in the first two transplants oc-
curred after thrombosis of the hepatic ar-
tery. After the third transplantation she 
did well, was discharged after 5 weeks, 
and returned to her home in France with 
normal liver function. 
Four months after transplan tation, she 
presented with acute respiratory distreu 
with fever and a large right pleural effu-
sion. Upon acimillllion to the University 
Hospital St-Luc in Brussels, she was 
found to have hepatomelaly and signifi-
cant ascites. Her total bilirubin level was 
2.0 mg/dL (34.2 "mol/L). 
Initial evaluation consisted of real-time 
sonography, which demonstrated an area 
of increased echogenidty surroundifIJ 
the region of the suprahepatic IYC anas-
tomosis; this area was thousht to most 
likely rep~nt scar tissue. In addition, 
there was no evidence of a patent lumen 
between the confluence of the rilht he-
patic veins and the rilht atrium. The IVC 
could not be identified. Because of these 
findings, inferior vena cavography was 
performed via a common femoral vein 
approach; this study demonstrated occlu-
sion of the hepatic segment of the IVe. 
For evaluation of the suprahepatic lVC 
anastomosis, percutaneous catheteriza-
tion of the IVC via the right internal jug-
ular vein was performed. This study dem-
onstrated severe stenosis of the suprahe-
patic IVC anastomosis at the level of 
hepatic venous drainage (Fisla). 
Treatment consisted of balloon dilata-
tion of the stenotic anastomosis via the 
right internal jugular vein. Because of the 
severity of the stricture, a 5-mm balloon 
catheter could not initially be advanced 
acrOII the anastomosis. Dilation was fint 
performed with 5-9-F veseel dilators, 
which permitted introduction of the bal-
loon catheter. For technical reasons, a 
pre-PTA pressure gradient was not mea-
sured. At initial inflation. an hourglass 
deformity of the balloon wal noted. Con-
tinued inflation was performed until the 
indentation of the lumen of the balloon 
was eliminated. The balloon was inflated 
five times. Because of arrhythmias. the 
balloon could not be inflated for longer 
than 10 seconds each time. After dilation 
there was slight improvement in the lu-
men diameter. Use of a larger balloon 
catheter was attempted; however, because 
of resistance at the stricture, the catheter 
could not be advanced through the .n .... 
tomosis. 
After 6 days repeat angiography was 
performed to reevaluate the suprahepatic 
IYC anastomosis and to reattempt PTA 
with a larger balloon. Before PTA, a pres-
sure gradient of 10 mm Hg across the 
anastomosis was recorded. A 9-mm-diam-
eter, 3-c:m-Iong balloon was positioned 
acrGIIS the anastomosis. As done previous-
ly. the balloon was inflated to eliminate 
the waist on the balloon lumen. The bal-
loon was inflated ten times, again for 10 
seconds each time. Alter PTA. there was 
no preuure gradient acron the anastomo-
sis (Fig Ib). Thuerum bilirubin level re-
turned to normal, the large pleural effu-
sion resolved. and the ascites decreased. 
The stricture recurred two times during 
the following 5 months. The ligns of re-
currence were pleural effusion and asci-
tes. At angiography, a stricture at the 
anastomosis was noted. but it was not a5 
severe .. the first stricture. In addition. 
the clinical manifestations were much 
less severe. PTA was repeated. with bal-
loon diameters of 9 mm the first time and 
15 mm the second. Each time, a signifi-
cant pre-PTA pressure gradient was re-
corded, with marked reduction after PTA. 
The patient is without recurrence of 
Abbreviation.. Ive .. inferior vena cava. 
PTA .. percutan.aU5 transluminal angioplasty. 
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SY!1\ptoms 31 months after the last PTA. 
C.st 2.-A 9-month-old girl with bili-
ary atresia underwent orthotopic liver 
transplantation at the Children's Hospital 
of Pittsburgh. Her immediate poetopera-
tive COW'llt! was complicated by thrombo-
sis of the hepatic artery requiring repeat 
transplantation. Other than several epi-
sodes of rejection that responded to treat-
ment. she did well and was discharJed 2 
months after her IIeCOnd transplantation 
with eesentially normal liver function. 
Two months later she developed hepatic 
dysfunction manifested by elevated liver 
emyme leveb. This dysfunction was 
thought to be caused by rejection, and she 
was treated with steroids. Although liver 
function improved mildly, her condition 
deteriorated rapidly, with onset of massive 
ascites and shortness of breath. The patient 
was readmitted to Children's HOSpital. 
Duplex sonography was performed and 
demonstrated narrowing of the lumen of 
the lye at the suprahepatic anastomosis. 
Pulsed Doppler 5Onography showed flow 
in the Ive with markedly increased ve-
locity within the suprahepatic narrowed 
segment. Because of these findinss and 
the massive ascites, we suspected obstruc-
tion to hepatic venous drainage due to 
stenosis of the suprahepatic lye anasto-
mosis. The following day. she underwent 
inferior vena cavography. which docu-
mented stenosis at the suprahepatic lye 
anastomosis (Fig 28) corresponding to 
that identified at 5Onography. 
Several days later the patient under-
went PTA via a common femoral vein ap-
proach. The Ive stenosis was c:rosaed 
with a S-F catheter. and pullback pressure 
recordings showed a pressure gradient of 
7 mm Hg. An 8-mm-diameter, 3-cm-Iong 
balloon was placed across the anastomosis 
and inflated six times for 15-3O-second 
intervals. Upon initial inflation, an hour-
glass deformity was noted, which eventu-
ally disappeared on subsequent infla-
tions. After PTA, there was no pressure 
gradient across the anastomosis (Fig 2b). 
After this procedure, the patient 
showed progressive clinical improve-
ment, with a decrease in ascites, weight, 
and abdominal girth. Her affect and ap-
petite also improved. Follow-up angiog-
raphy was performed after 3 weeks. Be-
cause of mild restenosis. PTA was repeat-
ed, again with an 8-mm balloon. 
Despite successful PTA. her liver en-
zyme leveb continued to deteriorate over 
the next 3 months. Liver biopsy revealed 
chronic rejection. Because of her clinical 
condition a third transplant was neces-
sary. At this operation, a significant 
amount of fibrous tissue was present at 
the suprahepatic lye anastomosis; how-
ever, the lumen measured 7-8 mm in di-
ameter. Histologic examination of the 
anastomosis showed fibrosis of the wall 
as well as intimal hyperplasia. There was 
also focal dystrophic caldfication and for-
eign body giant cell reaction to the su-
tures in the adjacent soft tissues. The pa-
tient died because of sepsis and multiple 
organ failure several weeks after repeat 
transplantation. 
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Figure 1_ Cue 1. (a) Severe stenOSis of the suprahepatic lye anastomosis (arrow) is seen, 
c;ausing high-grade obstruction of the hepatic veins (arrowheads). The hepatic segment of 
the lye is occluded (also documented with inferior vena cavosraphy). (b) After PTA with a 
9-mm balloon, there is marked improvement in the lumen of the hepatic vein and the anas-
tomosis (arrow). 
DISCUSSION 
Obstruction to hepatic venous drain-
age causing ascites, edema, and hepato-
megaly is referred to as the Budd-
Chlari syndrome. After orthotopic liver 
transplantation, ascites may be mani-
fested as a right pleural effusion, as 
seen in case 1. Although most common-
ly caused by hepatic venous thrombo-
sis. the Budd-Chiari syndrome may be 
due to obstruction without thrombosis. 
In the two cases described here, the 
Budd-Chlari syndrome was caused by 
obstruction to hepatic venous drainage 
due to severe stenosis of the suprahepa-
tic IVC anastomosis after liver trans-
plantation. 
Thrombosis of the Ive and stenosis 
of the IVC anastomoses are rare vascu-
lar complications of orthotopic liver 
transplantation (4,7). In a combined se-
ries from two centers of 359 orthotopic 
liver transplant recipients, thrombosis 
of the IVe occurred in five patients and 
anastomotic stenosis in only two (7.8). 
However, such venous complications 
are a significant cause of morbidity and 
may threaten allograft and patient sur-
vival. 
The role of 5Onography in the evalu-
ation of suspected IYC and other vascu-
lar complications after orthotopic liver 
transplantation has recently been re-
ported (9-12). Pulsed Doppler sonogra-
phy is especially important since blood 
flow can be demonstrated. Findings in-
dicative of anastomotic stenosis are 
normal flow proximal to the stenosis, 
high-velOCity flow at the stenosis, and 
turbulence above the stenosis (9,10). 
Sonography played an important diag-
nostic role in the initial evaluation of 
the two patients described herein, lead-
ing to angiographic documentation of 
Significant anastomotic stenosis of the 
lye in each case. 
Anastomotic stenosis in orthotopiC 
liver transplant recipients may be due 
to fibrosis, reactive edema, organized 
thrombus, or neointimal fibrous hyper-
plasia (U3). A major contributing fac-
tor in the development of stenosis in 
our two patients may have been exces-
sive fibrous tissue at the suprahepatic 
anastomosis due to repeat transplanta-
tion. A significant amount of fibrous 
tissue was found at repeat transplanta-
tion in case 2 and was noted at sonogra-
phy in case 1. This fibrous tissue may 
also account for the need for repeated 
dilation with larger balloons to achieve 
long-term success in case 1. Other au-
thors have also reported the need for 
larger diameter as well as multiple bal-
loons for dilating venous stenoses and 
recurrent venous stenoses after initial 
successful PTA (14-18). Balloons up to 
50% larger than the size of the vessel 
have been used to dilate resistant anas-
tomotic venous stenoses associated 
with dialysis fistulas (19). 
The severe ascites in both patients 
and the large effusion in one were con-
sidered life threatening because of 
marked respiratory distress that was 
unresponsive to conventional medical 
management. Surgical correction of the 
suprahepatic Ive anastomotic stenosis 
was considered but was thought to be 
technically extremely difficult and 
probably impossible to perform. The 
only other surgical alternative was re-
peat transplantation; however, liver 
function in both patients was satisfac-
tory at the time. 
On the basis of previous experience 
with PTA in the successful treatment of 
vascular stenoses, this approach was 
considered a therapeutic alternative 
with minimal risk c;ompared to surgical 
repair or repeat transplantation. AI-
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Figure 2. Case 2. (a) Inferior V<'nol cavogram demonstnltess~nosis of the suprahepatic Ive 
anastomn~i~ (long arrow), The ht"patic "eins (arrowheads) and Ive (.hort arrows) are patent. 
(b) Afler PTA with an R-rnm balloon. th!' ~uprahepatic Ive anastomosis (arrow) is widely 
, pal!'nt, 
though most frequentl\, applil'd to arte-
rial stenoses, PTA has also bt't'n suc· 
cessfully used (e> treat vari,'us types of 
venous stenosl'S, including thoSf:' in sa-
! pht'nous vein bypass grafts (20). the su-
perior vena cava (14), and the portal 
vein (15). Hepatic vein and [VC steno-
ses causing the Budd-Chiari syndrome 
in patients without transplants have 
also bl'l'n dilated successfullv (16-
18.21.21). . 
Cardella et al (8) reported successful 
PTA of a suprahepatic IVe anastomotic 
stenosis in a patient with a liver trans-
plant. Their technique. as well as 
whether their patient had the Budd-
ehiari syndrome. is not known. Re-
cently. Rose et al (23) reported success-
ful PTA of an inlrahepatic Ive anasto-
motic stenosis in a liver transplant 
patient with massive lower extremity 
edema. Initial successful dilation in 
both of these cases was determined by 
the immediate post-PTA angiogram as 
well as by the significant reduction in 
the pre-PTA pressure gradient, as seen 
in our cases. 
Although balloon angioplasty was 
repeated three times in case 1 and once 
in case 2, this nonsurgical approach re-
sulted in resolution oE ascites, pleural 
effusion, and respiratory distress in 
both patients. The patient described by 
Rose et al (23) also exhibited a dramatic 
clinical response to PTA. One of our 
patients (case 1) has remained asympto-
matic for 31 months after the last PTA 
procedure. We believe that in cases of 
Volume 170 • Number 3 
posttransplantation anastomotic steno-
ses of the IVe, PTA should be consid-
ered the initial treatment of choice in 
selected patients. • 
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